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Key pointsSubjects with suspected non‐alcoholic fatty liver disease (NAFLD) and advanced fibrosis have an increased 10‐year predicted cardiovascular risk. Consequently, indication for statin therapy is significantly higher in subjects with suspected NAFLD and advanced fibrosis and these subjects could benefit from lipid‐lowering treatment.

1. INTRODUCTION {#liv14116-sec-0006}
===============

Non‐alcoholic fatty liver disease (NAFLD) is characterized by hepatic steatosis in the absence of excessive alcohol use, and is emerging as the most common cause of chronic liver disease as a result of the global obesity epidemic. The spectrum of NAFLD ranges from simple steatosis to non‐alcoholic steatohepatitis (NASH), fibrosis and eventually cirrhosis.[1](#liv14116-bib-0001){ref-type="ref"} NAFLD is the hepatic manifestation of the metabolic syndrome (MetS) and coincides with an increased risk for development of type 2 diabetes mellitus (T2D).[1](#liv14116-bib-0001){ref-type="ref"}, [2](#liv14116-bib-0002){ref-type="ref"}

NAFLD coincides with plasma lipoprotein abnormalities, including elevations in apolipoprotein (Apo)B‐containing lipoproteins, an increase in the ratio of ApoB to ApoA‐I, decreased levels of high‐density lipoprotein (HDL) cholesterol and increased levels of low‐density lipoprotein (LDL) cholesterol.[3](#liv14116-bib-0003){ref-type="ref"}, [4](#liv14116-bib-0004){ref-type="ref"}, [5](#liv14116-bib-0005){ref-type="ref"} Enhanced delivery of adipose tissue‐derived fatty acids to the liver provides a central mechanism responsible for hepatic fat accumulation. In turn, increased liver fat content is regarded as the driving force of enhanced production of very low‐density lipoproteins (VLDL) by the liver, resulting in an increased plasma concentration of large VLDL particles and consequently in higher triglycerides.[6](#liv14116-bib-0006){ref-type="ref"}, [7](#liv14116-bib-0007){ref-type="ref"} Such plasma lipoprotein abnormalities predispose to atherosclerotic cardiovascular disease (CVD)[8](#liv14116-bib-0008){ref-type="ref"}, [9](#liv14116-bib-0009){ref-type="ref"} with increased intima‐media thickness and carotid plaques indicating higher risk of atherosclerotic CVD in NAFLD.[10](#liv14116-bib-0010){ref-type="ref"}

Although most patients with NAFLD are not at risk of dying from liver disease, they have increased risk of early morbidity and mortality because of CVD, which is the main cause of death in NAFLD.[1](#liv14116-bib-0001){ref-type="ref"}, [9](#liv14116-bib-0009){ref-type="ref"} Furthermore, cardiovascular and all‐cause morbidity and mortality increases exponentially with increasing fibrosis stage in NAFLD.[11](#liv14116-bib-0011){ref-type="ref"}, [12](#liv14116-bib-0012){ref-type="ref"} Consequently, prevention and treatment of dyslipidaemia are especially important in subjects with NAFLD. The main therapeutic aim in the treatment of dyslipidaemias is LDL cholesterol‐lowering treatment with 3‐hydroxy 3‐methylglutaryl‐coenzyme A reductase inhibitors (statins).[13](#liv14116-bib-0013){ref-type="ref"} However, restraint has been shown in the prescription of statins because of concerns about increased risk of hepatotoxicity.[14](#liv14116-bib-0014){ref-type="ref"}, [15](#liv14116-bib-0015){ref-type="ref"} Nevertheless, statin treatment appears to be safe in NAFLD patients with elevated liver enzymes.[16](#liv14116-bib-0016){ref-type="ref"}, [17](#liv14116-bib-0017){ref-type="ref"}, [18](#liv14116-bib-0018){ref-type="ref"}, [19](#liv14116-bib-0019){ref-type="ref"} In addition, experimental animal models with chronic liver injury have shown that statins have an anti‐inflammatory and anti‐fibrotic effect and decrease complications in NAFLD.[20](#liv14116-bib-0020){ref-type="ref"}, [21](#liv14116-bib-0021){ref-type="ref"}, [22](#liv14116-bib-0022){ref-type="ref"}, [23](#liv14116-bib-0023){ref-type="ref"} Also in humans, statin use may improve disease progression, reduce cardiovascular morbidity[14](#liv14116-bib-0014){ref-type="ref"}, [16](#liv14116-bib-0016){ref-type="ref"}, [17](#liv14116-bib-0017){ref-type="ref"} and decrease complications of chronic liver disease.[24](#liv14116-bib-0024){ref-type="ref"}

There are only a few small studies, which assess the utilization of statin therapy in patients with NAFLD and dyslipidaemia. Three small studies described appropriate prescription of statin therapy in only 44%‐71% of NAFLD patients with dyslipidaemias and these patients were less likely than patients without NAFLD to receive appropriate statin care.[25](#liv14116-bib-0025){ref-type="ref"}, [26](#liv14116-bib-0026){ref-type="ref"}, [27](#liv14116-bib-0027){ref-type="ref"} Furthermore, NAFLD was an independent factor in the lack of statin prescription in subjects with indication for lipid‐lowering treatment.[27](#liv14116-bib-0027){ref-type="ref"}

Given the pivotal role of lipoprotein abnormalities in the development of NAFLD and consequent CVD, with high morbidity and mortality, the importance of dyslipidaemia treatment in subjects with NAFLD is evident. Therefore, we sought to determine the cardiovascular risk as well as the proportion of subjects with indication for statin therapy in subjects with suspected NAFLD in a large population‐based cohort study.

2. MATERIALS AND METHODS {#liv14116-sec-0007}
========================

2.1. Study population {#liv14116-sec-0008}
---------------------

The study is a cross‐sectional analysis of the population‐based Lifelines Cohort Study including a total of 167 729 persons from the northern part of the Netherlands.[28](#liv14116-bib-0028){ref-type="ref"}, [29](#liv14116-bib-0029){ref-type="ref"} All participants provided written informed consent. The medical ethics committee of the University of Groningen, the Netherlands, approved the study conforming to the Declaration of Helsinki.[28](#liv14116-bib-0028){ref-type="ref"}, [29](#liv14116-bib-0029){ref-type="ref"}

Only subjects with data required to calculate Fatty Liver Index (FLI),[30](#liv14116-bib-0030){ref-type="ref"} used as a proxy of NAFLD (described below), and cardiovascular risk scores were included. Exclusion criteria were participants \<18 years, non‐fasting participants at time of blood collection, immigrants, participants with self‐reported excessive alcohol use (\>1 drink in women and \>2 drinks in men per day), those previous diagnosed with hepatitis or cirrhosis as well as all participants using lipid‐lowering drugs. The use of lipid‐lowering drugs (statins, fibrates, bile acid sequestrates, nicotinic acid and derivatives, combination drugs of lipid‐modifying agents and other lipid‐lowering drugs) was determined on description of individual drug use by the Anatomical Therapeutic Chemical Classification System (ATC codes).

2.2. Measurements and definitions {#liv14116-sec-0009}
---------------------------------

Data were collected in the Lifelines Cohort Study between 2006 and 2013. Questionnaires were collected, anthropometry and blood pressure were measured and biomaterial (blood) was collected at the Lifelines research sites. A standardized protocol was used to obtain blood pressure and anthropometric measurements (height, weight, waist circumference and Body Mass Index \[BMI\]).[3](#liv14116-bib-0003){ref-type="ref"}, [4](#liv14116-bib-0004){ref-type="ref"}, [28](#liv14116-bib-0028){ref-type="ref"}, [29](#liv14116-bib-0029){ref-type="ref"}

Venous blood samples were processed for laboratory measurements with standardized laboratory measurements and quality assessment control at the Department of Laboratory Medicine of the University Medical Center Groningen, the Netherlands.[28](#liv14116-bib-0028){ref-type="ref"}, [29](#liv14116-bib-0029){ref-type="ref"} High sensitivity C‐reactive protein (CRP), alanine aminotransferase (ALT), aspartate aminotransferase (AST), gamma‐glutamyltransferase (GGT), alkaline phosphatase (ALP), albumin (measured with a BCG albumin assay kit for colorimetric testing on a Roche Modular P chemistry analyzer), haemoglobin A1c (HbA1c), glucose, total cholesterol, HDL cholesterol, LDL cholesterol, triglycerides, ApoB and ApoA‐I were measured as previously described.[3](#liv14116-bib-0003){ref-type="ref"}, [4](#liv14116-bib-0004){ref-type="ref"}, [28](#liv14116-bib-0028){ref-type="ref"}, [29](#liv14116-bib-0029){ref-type="ref"} Non‐HDL cholesterol was calculated by subtracting HDL cholesterol from the total cholesterol level.

In order to categorize subjects with a high probability for the diagnosis of NAFLD, the FLI was used. FLI was calculated according to the formula published by Bedogni et al.[30](#liv14116-bib-0030){ref-type="ref"} FLI = (e^0.953\*log\ (triglycerides)+0.139\*BMI+0.718\*log\ (GGT)+0.053\*waist\ circumference--15.745^)/(1+e^0.953\*log\ (triglycerides)+0.139\*BMI\ +0.718\*log(GGT)\ +0.053\*waist\ circumference--15.745^) × 100. An optimal cut‐off value for the FLI of 60 was reported with an accuracy of 0.84, a sensitivity of 61% and a specificity of 86% for detecting NAFLD as determined by ultrasonography.[30](#liv14116-bib-0030){ref-type="ref"} A FLI ≥ 60 was thus used as a proxy of NAFLD. The 2016 EASL‐EASD‐EASO NAFLD guideline recommends that for larger scale screening studies, serum biomarkers are the preferred diagnostic tool with the FLI currently considered to be one of the best validated steatosis scores.[31](#liv14116-bib-0031){ref-type="ref"} To identify NAFLD patients with suspected advanced fibrosis, the NAFLD fibrosis score (NFS) was used in subjects with FLI ≥ 60. To calculate the NAFLD fibrosis score (NFS), the formula published by Angulo et al was used.[32](#liv14116-bib-0032){ref-type="ref"} NFS = −1.675 + 0.037 × age (years) + 0.094 × BMI (kg/m^2^) + 1.13 × impaired fasting glucose/presence of diabetes (yes = 1, no = 0) + 0.99 × AST/ALT ratio − 0.013 × platelet count (x10^9^/L) − 6.6 × albumin (g/dL). By applying a cut‐off score \>0.676, the presence of advanced fibrosis in NAFLD could be diagnosed with a sensitivity of 43%, specificity of 96% and positive predictive value of 82%.[32](#liv14116-bib-0032){ref-type="ref"} The NFS is currently considered to be one of the best validated biomarkers to diagnose fibrosis among NAFLD subjects.[31](#liv14116-bib-0031){ref-type="ref"}, [33](#liv14116-bib-0033){ref-type="ref"}, [34](#liv14116-bib-0034){ref-type="ref"} As alternative fibrosis marker, we used the Fibrosis‐4 (FIB‐4) score as published by Vallet‐Pichard et al,[35](#liv14116-bib-0035){ref-type="ref"} where FIB‐4 = (age \[years\] × AST \[U/L\])/(platelet \[10^9^/L\] × √ALT \[U/L\]). A low cut‐off of ≤1.30 was used to diagnose the absence of advanced fibrosis in NAFLD with a sensitivity of 74%, specificity of 71% and positive predictive value of 43% and a high cut‐off of ≥2.67 was used to diagnose the presence of advanced fibrosis in NAFLD with a sensitivity of 33%, specificity of 98% and positive predictive value of 80%.[33](#liv14116-bib-0033){ref-type="ref"}, [36](#liv14116-bib-0036){ref-type="ref"}

The diagnosis of T2D was confirmed when a subject had either self‐reported on T2D, used glucose‐lowering medication, had a fasting glucose ≥7.0 mmol/L or a HbA1c ≥47.5 mmol/mol (6.5%). Impaired fasting glucose was defined as fasting glucose ≥6.1 mmol/L. MetS was defined by the revised diagnostic criteria from the American Heart Association by the National Cholesterol Education Program Adult Treatment Panel III.[37](#liv14116-bib-0037){ref-type="ref"}

CVD was established by the 2016 Guidelines for the Management of Dyslipidaemias by the European Society of Cardiology (ESC) and European Atherosclerosis Society (EAS); defined by the presence of a self‐reported history of having myocardial ischemia, aortic aneurysm, narrowing of the carotid arteries or history of angioplasty, bypass surgery, transient ischaemic accident or stroke.[13](#liv14116-bib-0013){ref-type="ref"} Estimated 10‐year cardiovascular risk (based on age, sex, systolic blood pressure, total cholesterol level and smoking), estimated 10‐year cardiovascular risk groups (based on 10‐year cardiovascular risk, presence of CVD, T2D, chronic kidney disease and markedly elevated total cholesterol or blood pressure) and indication for statin treatment (based on estimated 10‐year cardiovascular risk groups and LDL cholesterol level) were also defined according to the ESC/EAS Guideline for the Management of Dyslipidaemias.[13](#liv14116-bib-0013){ref-type="ref"} Impaired renal function was defined as estimated glomerular filtration rate (eGFR) \<60 mL/min/1.73 m^2^, calculated using the Modification of Diet in Renal Disease Study Equation.

2.3. Statistical analysis {#liv14116-sec-0010}
-------------------------

Statistical analyses were performed with SPSS software (version 25.0, IBM Corporation, Armonk, NY). Data are expressed using means with standard deviations (SD), medians with interquartile ranges (IQR) and in numbers with percentages. Normality of distribution was assessed and checked for skewness using the Kolmogorov‐Smirnov goodness‐of‐fit test. Between‐group differences were tested using Student t test for normally distributed variables, Mann‐Whitney U test for non‐normally distributed or skewed variables and chi‐square test for categorical variables. Multivariable logistic regression analysis was performed to identify the independent associations of indication for statin therapy. Results are presented by odds ratio (OR) with 95% confidence intervals (CI). Forest plots were used to present risk‐adjusted algorithms of FLI and NFS as independent predictor of indication for statin therapy. Receiver operating characteristic (ROC) curve analyses with area under the curve (AUC) were performed to evaluate the accuracy of FLI and NFS as independent predictors of indication for statin therapy. Two‐sided *P* ‐values of \< 0.05 was considered statistically significant.

3. RESULTS {#liv14116-sec-0011}
==========

From the Lifelines Cohort Study, 57 272 participants were older than 18 years and had available biomedical data. After applying exclusion criteria, the final study group consisted of 34 240 participants (Figure [1](#liv14116-fig-0001){ref-type="fig"}). Our study group was predominantly female (62.9%) with a mean age of 43 years.

![Flow chart of the study population](LIV-39-1343-g001){#liv14116-fig-0001}

Suspected NAFLD, defined as FLI ≥ 60, was present in 7067 (20.6%) subjects. Table [1](#liv14116-tbl-0001){ref-type="table"} shows the clinical and laboratory characteristics in subjects with and without suspected NAFLD. Subjects with a FLI ≥ 60 were more likely to be classified with T2D, MetS, history of CVD and impaired renal function (all *P* \< 0.001). As expected, the proportion of subjects with a NFS \> 0.676, as proxy of advanced fibrosis, was also higher in subjects with suspected NAFLD (1.0% vs 0.3%, *P* \< 0.001). Characteristics from 869 excluded subjects using statins are shown in Table [S1](#liv14116-sup-0001){ref-type="supplementary-material"}.

###### 

Clinical and biochemical characteristics in 27 173 subjects with a Fatty Liver Index (FLI) \< 60 and in 7067 subjects with a FLI ≥ 60

  --------------------------------------------------------------------------------------------------------------
                                               FLI \< 60\                  FLI ≥ 60\                 *P*‐value
                                               N = 27 173 (79.4%)          N = 7067 (20.6%)          
  -------------------------------------------- --------------------------- ------------------------- -----------
  Baseline characteristics                                                                           

  Sex: men/women, *n (%)*                      8783 (32.3)/18 390 (67.7)   3927 (55.6)/3140 (44.4)   \<0.001

  Age (y), mean ± SD                           42.5 ± 12.0                 46.4 ± 10.9               \<0.001

  BMI (kg/m^2^), median*(IQR)*                 24.5 (22.7‐26.5)            30.6 (28.5‐33.7)          \<0.001

  BMI                                                                                                

  Normal; ≤25 kg/m^2^, *n* (%)                 15 718 (57.8)               116 (1.6)                 \<0.001

  Overweight; 25‐30 kg/m^2^, *n* (%)           10 399 (38.3)               2701 (38.2)               0.939

  Obese; ≥30 kg/m^2^, *n* (%)                  1056 (3.9)                  4250 (60.1)               \<0.001

  Waist circumference (cm)                                                                            

  Men, median (IQR)                            91 (86‐95)                  105 (100‐110)             \<0.001

  Women, median (IQR)                          84 (77‐90)                  105 (100‐111)             \<0.001

  Smoking, *n* (%)                             4952 (18.4)                 1449 (20.7)               \<0.001

  Blood tests                                                                                        

  CRP (mg/L), median (IQR)                     1.0 (0.5‐2.2)               2.2 (1.1‐5.0)             \<0.001

  ALT (U/L), median (IQR)                      18 (13‐24)                  28 (20‐40)                \<0.001

  AST (U/L), median (IQR)                      22 (19‐26)                  25 (21‐30)                \<0.001

  GGT (U/L), median (IQR)                      18 (14‐25)                  33 (24‐48)                \<0.001

  ALP (U/L), mean ± SD                         60 ± 17                     71 ± 21                   \<0.001

  Albumin (g/L), mean ± SD                     45.0 ± 0.2                  44.7 ± 0.2                \<0.001

  HbA1c (mmol/mol), mean ± SD                  36.9 ± 4.0                  39.2 ± 6.0                \<0.001

  HbA1c (%), mean ± SD                         5.5 ± 0.4                   5.7 ± 0.5                 \<0.001

  Fasting glucose (mmol/L), median (IQR)       4.8 (4.5‐5.1)               5.2 (4.9‐5.6)             \<0.001

  Total cholesterol (mmol/L), mean ± SD        5.0 ± 0.9                   5.5 ± 1.0                 \<0.001

  HDL cholesterol (mmol/L), mean ± SD          1.5 ± 0.4                   1.2 ± 0.3                 \<0.001

  LDL cholesterol (mmol/L), mean ± SD          3.1 ± 0.9                   3.6 ± 0.9                 \<0.001

  Non‐HDL cholesterol (mmol/L), median (IQR)   3.4 (2.8‐4.1)               4.3 (3.6‐4.9)             \<0.001

  Triglycerides (mmol/L), median (IQR)         0.9 (0.7‐1.1)               1.6 (1.2‐2.2)             \<0.001

  ApoB (g/L), mean ± SD                        0.9 ± 0.1                   1.0 ± 0.2                 \<0.001

  ApoA‐I (g/L), mean ± SD                      1.5 ± 0.3                   1.3 ± 0.2                 \<0.001

  Comorbidities                                                                                      

  Type 2 diabetes mellitus, *n* (%)            233 (0.9)                   407 (5.8)                 \<0.001

  Metabolic syndrome, *n* (%)                  1296 (4.8)                  3504 (49.7)               \<0.001

  Abdominal obesity, *n* (%)                   6600 (24.3)                 5741 (81.2)               \<0.001

  Hyperglycaemia, *n* (%)                      1822 (6.7)                  1911 (27.1)               \<0.001

  Hypertension, *n* (%)                        8111 (29.9)                 4222 (59.8)               \<0.001

  Elevated TG, *n* (%)                         1620 (6.0)                  3085 (43.7)               \<0.001

  Low HDL cholesterol, *n* (%)                 4235 (15.6)                 3181 (45.0)               \<0.001

  Cardiovascular disease, *n* (%)              2044 (7.5)                  616 (8.7)                 0.001

  Impaired renal function, *n* (%)*)*          2248 (8.3)                  1341 (19.0)               \<0.001

  Fibrosis, NFS \> 0.676, *n* (%)              83 (0.3)                    71 (1.0)                  \<0.001
  --------------------------------------------------------------------------------------------------------------

Data are given in number with percentages (%), mean ± standard deviations (SD) or median with interquartile ranges (IQR). For comparison between two groups, Student *t* test (for normally distributed variables) and Mann‐Whitney *U* test were used for skewed continuous variables and for binary variables chi‐square test were used. Non‐HDL cholesterol was calculated as cholesterol---high‐density lipoprotein cholesterol. Metabolic syndrome was defined according to NCEP ATPIII criteria. Cardiovascular disease was defined as having myocardial ischaemia, aortic aneurysm, narrowing of the carotid arteries or history of angioplasty, bypass surgery, transient ischaemic accident or stroke (2016 ESC/EAS Guidelines for the Management of Dyslipidaemias). Impaired renal function was defined as estimated glomerular filtration rate (\<60 mL/min/1.73 m^2^). FLI = (e^0.953\*log(triglycerides)\ +0.139\*BMI\ +0.718\*log\ (GGT)+0.053\*waist\ circumference‐15.745^)/(1+e^0.953\*log(triglycerides)+0.139\*BMI\ +0.718\*log(GGT)+0.053\*waist\ circumference‐15.745^) × 100. NAFLD fibrosis score = −1.675 + 0.037 × age (y) + 0.094 × BMI (kg/m^2^) + 1.13 x impaired fasting glucose/diabetes (yes = 1, no = 0) + 0.99 × AST/ALT ratio--0.013 × platelet (x10^9^/L) -- 0.66 × albumin (g/dL).

Abbreviations: ApoA‐I, apolipoprotein A‐I; ApoB, apolipoprotein B; ALP, alkaline phosphatase; ALT, alanine aminotransferase; AST, aspartate aminotransferase; BMI, body mass index; CRP, C‐reactive protein; EAS, European Atherosclerosis Society; ESC, European Society of Cardiology; FLI, Fatty Liver Index; GGT, gamma‐glutamyltransferase; HbA1c, haemoglobin A1c; HDL, high‐density lipoprotein; LDL, low‐density lipoprotein; NAFLD, non‐alcoholic fatty liver disease; NFS, NAFLD fibrosis score.

John Wiley & Sons, Ltd

Estimated 10‐year predicted cardiovascular risk was higher in subjects with a FLI ≥ 60 compared with subjects with a FLI \< 60 (Table [2](#liv14116-tbl-0002){ref-type="table"}); very high cardiovascular risk (13.9% vs 8.4%), high cardiovascular risk (18.5% vs 8.5%), medium cardiovascular risk (16.9% vs 9.9%) and low cardiovascular risk (50.8% vs 73.2%), all *P* \< 0.001. Consequently, subjects with a FLI ≥ 60 had an approximately two times higher need for drug intervention strategy (statin therapy) based on CVD risk prediction and their LDL cholesterol level (31.0% vs 15.6%, *P* \< 0.001). The proportion of subjects with a FLI ≥ 60 in need for statin therapy increased with higher LDL cholesterol levels and CVD risk prediction category as can be seen in Table [3](#liv14116-tbl-0003){ref-type="table"}.

###### 

Cardiovascular risk according to ESC/EAS dyslipidaemia guideline in 27 173 subjects with a Fatty Liver Index (FLI) \< 60 and in 7067 subjects with a FLI ≥ 60

  -------------------------------------------------------------------------------------------------------------------------------------------
                                                                                          FLI \< 60\           FLI ≥ 60\          *P*‐value
                                                                                          N = 27 173 (79.4%)   N = 7067 (20.6%)   
  --------------------------------------------------------------------------------------- -------------------- ------------------ -----------
  Estimated 10‐y predicted CVD risk                                                                                               

  Low risk, *n* (%)                                                                       19 882 (73.2)        3587 (50.8)        \< 0.001

  Medium risk, *n* (%)                                                                    2683 (9.9)           1195 (16.9)        \< 0.001

  High risk, *n* (%)                                                                      2313 (8.5)           1305 (18.5)        \< 0.001

  Very high risk, *n* (%)                                                                 2295 (8.4)           980 (13.9)         \< 0.001

  Need for drug intervention strategy as function of CVD risk and LDL cholesterol level                                           

  No intervention, *n* (%)                                                                19 743 (72.7)        3482 (49.3)        \< 0.001

  Lifestyle intervention (if uncontrolled drug consideration), *n* (%)                    3198 (11.8)          1395 (19.7)        \< 0.001

  Drug intervention (statin) with concomitant lifestyle intervention, *n* (%)             4232 (15.6)          2190 (31.0)        \< 0.001

  Primary treatment LDL cholesterol target                                                                                        

  High LDL cholesterol (≥1.8 mmol/L) in very high‐risk subjects, *n* (%)                  2199 (8.1)           966 (13.7)         \< 0.001

  High LDL cholesterol (≥2.6 mmol/L) in high‐risk subjects, *n* (%)                       2033 (7.5)           1224 (17.3)        \< 0.001

  High LDL cholesterol (≥3.0 mmol/L) in low‐ to moderate‐risk subjects, *n* (%)           11 555 (42.5)        3557 (50.3)        \< 0.001

  Secondary treatment non‐HDL cholesterol target                                                                                  

  High non‐HDL cholesterol (≥2.6 mmol/L) in very high‐risk subjects, *n* (%)              1867 (6.9)           952 (13.5)         \< 0.001

  High non‐HDL cholesterol (≥3.4 mmol/L) in high‐risk subjects, *n* (%)                   1582 (5.8)           1160 (16.4)        \< 0.001

  High non‐HDL cholesterol (≥3.8 mmol/L) in moderate‐risk subjects, *n* (%)               1680 (6.2)           948 (13.4)         \< 0.001

  Secondary treatment ApoB target                                                                                                 

  High ApoB lipoprotein (≥80 mg/dL) in very high‐risk subjects, *n* (%)                   119 (0.5)            57 (0.9)           \< 0.001

  High ApoB lipoprotein (≥100 mg/dL) in high‐risk subjects, *n* (%)                       24 (0.1)             17 (0.3)           \< 0.001
  -------------------------------------------------------------------------------------------------------------------------------------------

Data are given in number with percentages (%). CVD risk and indication for intervention strategies were based on the 2016 ESC/EAS Guideline for the Management of Dyslipidaemias. FLI = (e^0.953\*log(triglycerides)\ +0.139\*BMI\ +0.718\*log\ (GGT)+0.053\*waist\ circumference‐15.745^)/(1+e^0.953\*log(triglycerides)+0.139\*BMI\ +0.718\*log(GGT)+0.053\*waist\ circumference‐15.745^) × 100.

Abbreviations: ApoB, apolipoprotein B; CVD, cardiovascular disease; EAS, European Atherosclerosis Society; ESC, European Society of Cardiology; FLI, Fatty Liver Index; HDL, high‐density lipoprotein; LDL, low‐density lipoprotein.

John Wiley & Sons, Ltd

###### 

Intervention strategies in 27 173 subjects with a Fatty Liver Index (FLI) \< 60 and in 7067 subjects with a FLI ≥ 60 as function of total cardiovascular risk and low‐density lipoprotein cholesterol level

  Total CV risk (SCORE)         LDL cholesterol levels                                                                                                                  
  ----------------------------- ------------------------ ----------- -------------- ----------- --------------- -------------- -------------- ------------ ------------ ------------
  \<1%, or low risk             870 (94.5)               51 (5.5)    5,600 (92.0)   485 (8.0)   11,242 (83.9)   2,163 (16.1)   1,836 (72.1)   709 (27.9)   334 (65.1)   179 (34.9)
  ≥1 to \< 5%, or medium risk   15 (71.4)                6 (28.6)    155 (72.8)     58 (27.2)   1,540 (71.6)    612 (28.4)     779 (66.9)     385 (33.1)   194 (59.1)   134 (40.9)
  ≥5 to \< 10%, or high risk    25 (71.4)                10 (28.6)   255 (78.2)     71 (21.8)   1,371 (66.6)    688 (33.4)     482 (54.5)     403 (45.5)   180 (57.5)   133 (42.5)
  ≥10%, or very high risk       96 (87.3)                14 (12.7)   498 (83.8)     96 (16.2)   1,316 (70.3)    556 (29.7)     311 (56.1)     243 (43.9)   74 (51.0)    71 (49.0)

Table is based on Table 5 from the 2016 ESC/EAS Guidelines for the Management of Dyslipidaemias. Data are given in numbers with percentages (%). Green cells represent no lipid intervention; yellow cells represent lifestyle intervention and if uncontrolled LDL cholesterol levels consideration of drug intervention; red cells represent drug intervention with concomitant lifestyle intervention. FLI = (e^0.953\*log(triglycerides)\ +0.139\*BMI\ +0.718\*log\ (GGT)+0.053\*waist\ circumference‐15.745^)/(1+e^0.953\*log(triglycerides)+0.139\*BMI\ +0.718\*log(GGT)+0.053\*waist\ circumference‐15.745^) × 100.
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In subjects with suspected NAFLD and a NFS \> 0.676 vs subjects with suspected NAFLD and a NFS ≤ 0.676, essentially similar differences in CVD risk and LDL cholesterol treatment intervention strategies were found (Table [4](#liv14116-tbl-0004){ref-type="table"}). Estimated 10‐year predicted total very high cardiovascular risk was approximately four times higher in subjects with a NFS \> 0.676 compared to subjects with a NFS ≤ 0.676 (63.4% vs 13.4%, *P* \< 0.001). Consequently, subjects with a NFS \> 0.676 had an approximately 2.5 times higher indication for statin therapy (73.2% vs 30.6%, *P* \< 0.001) and proportion of subjects with a NFS \> 0.676 in need for statin therapy increased with higher LDL cholesterol levels and CVD risk prediction category (Table [5](#liv14116-tbl-0005){ref-type="table"}). In alternative analyses using a FIB‐4 score ≥ 2.67 instead of a NFS \> 0.676, essentially similar results were found (Table [S2](#liv14116-sup-0002){ref-type="supplementary-material"}).

###### 

Cardiovascular risk according to ESC/EAS dyslipidaemia guideline in 6969 subjects with suspected NAFLD and a NAFLD fibrosis score (NFS) ≤ 0.676 and in 71 subjects with suspected NAFLD and a NFS \> 0.676

  --------------------------------------------------------------------------------------------------------------------------------------
                                                                                          NFS ≤ 0.676\       NFS \> 0.676\   *P*‐value
                                                                                          N = 6969 (99.0%)   N = 71 (1.0%)   
  --------------------------------------------------------------------------------------- ------------------ --------------- -----------
  Estimated 10‐y predicted CVD risk                                                                                          

  Low risk, *n* (%)                                                                       3562 (51.1)        10 (14.1)       \<0.001

  Medium risk, *n* (%)                                                                    1182 (17.0)        7 (9.9)         0.112

  High risk, *n* (%)                                                                      1291 (18.5)        9 (12.7)        0.206

  Very high risk, *n* (%)                                                                 934 (13.4)         45 (63.4)       \<0.001

  Need for drug intervention strategy as function of CVD risk and LDL cholesterol level                                      

  No intervention, *n* (%)                                                                3455 (49.6)        12 (16.9)       \<0.001

  Lifestyle intervention (if uncontrolled drug consideration), *n* (%)                    1382 (19.8)        7 (9.9)         0.036

  Drug intervention (statin) with concomitant lifestyle intervention, *n* (%)             2132 (30.6)        52 (73.2)       \<0.001

  Primary treatment LDL cholesterol target                                                                                   

  High LDL cholesterol (≥1.8 mmol/L) in very high‐risk subjects, *n* (%)                  920 (13.2)         45 (63.4)       \<0.001

  High LDL cholesterol (≥2.6 mmol/L) in high‐risk subjects, *n* (%)                       1212 (17.4)        7 (9.9)         0.095

  High LDL cholesterol (≥3.0 mmol/L) in low‐ to moderate‐risk subjects, *n* (%)           3531 (50.7)        11 (15.5)       \<0.001

  Secondary treatment non‐HDL cholesterol target                                                                             

  High non‐HDL cholesterol (≥2.6 mmol/L) in very high‐risk subjects, *n* (%)              908 (13.0)         43 (60.6)       \<0.001

  High non‐HDL cholesterol (≥3.4 mmol/L) in high‐risk subjects, *n* (%)                   1148 (16.5)        7 (9.9)         0.134

  High non‐HDL cholesterol (≥3.8 mmol/L) in moderate‐risk subjects, *n* (%)               938 (13.5)         4 (5.6)         0.054

  Secondary treatment ApoB target                                                                                            

  High ApoB lipoprotein (≥80 mg/dL) in very high‐risk subjects, *n* (%)                   57 (0.9)           0 (0)           1.000

  High ApoB lipoprotein (≥100 mg/dL) in high‐risk subjects, *n* (%)                       17 (0.3)           0 (0)           1.000
  --------------------------------------------------------------------------------------------------------------------------------------

Data are given in number with percentages (%). CVD risk and indication for intervention strategies were based on the 2016 ESC/EAS Guideline for the Management of Dyslipidaemias. NAFLD fibrosis score was calculated in 7040 subjects with FLI ≥ 60. NAFLD fibrosis score = −1.675 + 0.037\*age (y) + 0.094 × BMI (kg/m^2^) + 1.13 × impaired fasting glucose/diabetes (yes = 1, no = 0) + 0.99 × AST/ALT ratio -- 0.013 × platelet (×10^9^/L) -- 0.66 × albumin (g/dL).

Abbreviations: ApoB, apolipoprotein B; CVD, cardiovascular disease; EAS, European Atherosclerosis Society; ESC, European Society of Cardiology; HDL, high‐density lipoprotein; LDL, low‐density lipoprotein; NFS, NAFLD fibrosis score.
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###### 

Intervention strategies in 6969 subjects with suspected NAFLD and a NAFLD fibrosis score (NFS) ≤ 0.676 and in 71 subjects with suspected NAFLD and a NFS \> 0.676 as function of total cardiovascular risk and low‐density lipoprotein cholesterol level

  Total CV risk (SCORE)         LDL cholesterol levels                                                                                                    
  ----------------------------- ------------------------ --------- ------------ --------- -------------- ---------- ------------ ---------- ------------- ---------
  \<1%, or low risk             50 (98.0)                1 (2.0)   480 (99.6)   2 (0.4)   2,149 (99.8)   4 (0.2)    705 (99.7)   2 (0.3)    178 (99.4)    1 (0.6)
  ≥1 to \< 5%, or medium risk   6 (100)                  0 (0)     55 (94.8)    3 (5.2)   609 (99.8)     1 (0.2)    378 (99.2)   3 (0.8)    134 (100.0)   0 (0)
  ≥5 to \< 10%, or high risk    10 (100)                 0 (0)     69 (97.2)    2 (2.8)   685 (99.6)     3 (0.4)    398 (99.7)   1 (0.3)    129 (97.7)    3 (2.3)
  ≥10%, or very high risk       14 (100)                 0 (0)     88 (91.7)    8 (8.3)   533 (95.9)     23 (4.1)   230 (95.0)   12 (5.0)   69 (97.2)     2 (2.8)

Table is based on Table 5 from the 2016 ESC/EAS Guidelines for the Management of Dyslipidaemias. Data are given in numbers with percentages (%). Green cells represent no lipid intervention; yellow cells represent lifestyle intervention and if uncontrolled LDL‐cholesterol levels consideration of drug intervention; red cells represent drug intervention with concomitant lifestyle intervention. NAFLD fibrosis score was calculated in 7040 subjects with FLI ≥ 60. NAFLD fibrosis score = −1.675 + 0.037 × age (y) + 0.094 × BMI (kg/m^2^) + 1.13 × impaired fasting glucose/diabetes (yes = 1, no = 0) + 0.99 × AST/ALT ratio--0.013 × platelet (×10^9^/L) -- 0.66 × albumin (g/dL).
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Multivariable logistic regression analyses were subsequently performed in order to establish the extent to which statin therapy was independently associated with a FLI ≥ 60 (Table [6](#liv14116-tbl-0006){ref-type="table"}, Figure [2](#liv14116-fig-0002){ref-type="fig"}A). After adjustment for age, sex, current smoking, presence of MetS and impaired renal function, indication for statin treatment was positively associated with a FLI ≥ 60 (Table [6](#liv14116-tbl-0006){ref-type="table"}, Model 1, OR 1.38, 95% CI: 1.23‐1.53). This positive association was also demonstrated after additional adjustment for individual MetS components (Table [6](#liv14116-tbl-0006){ref-type="table"}, Model 2, OR 1.26, 95% CI: 1.13‐1.41). In subjects with suspected NAFLD and elevated NFS (Table [6](#liv14116-tbl-0006){ref-type="table"}, Figure [2](#liv14116-fig-0002){ref-type="fig"}B), even stronger positive associations of indication for statin therapy with NFS \> 0.676 were found (Model 3; OR 5.89, 95% CI: 3.26‐10.63 and Model 4; OR 5.03, 95% CI: 2.76‐9.17).

###### 

Multivariable binary logistic regression analyses demonstrating the positive association of indication for statin therapy with an elevated Fatty Liver Index (FLI) in 34 240 subjects and the association of indication for statin therapy with the NAFLD fibrosis score (NFS) in subjects with suspected NAFLD in 7067 subjects

                                     Model 1               Model 2   Model 3                Model 4                                                             
  ---------------------------------- --------------------- --------- ---------------------- --------- ----------------------- --------- ----------------------- ---------
  Age                                1.03 (1.03‐1.04)      \<0.001   1.03 (1.03‐1.03)       \<0.001   1.04 (1.04‐1.05)        \<0.001   1.04 (1.03‐1.05)        \<0.001
  Sex (male vs female)               1.06 (0.97‐1.15)      0.189     1.16 (1.06‐1.27)       0.001     0.99 (0.85‐1.15)        0.993     1.01 (0.85‐1.19)        0.951
  FLI ≥ 60 vs \< 60                  1.38 (1.23‐1.53)      \<0.001   1.26 (1.13‐1.41)       \<0.001                                                              
  NFS \> 0.676 vs ≤ 0.676                                                                             5.89 (3.26‐10.63)       \<0.001   5.03 (2.76‐9.17)        \<0.001
  Current smoking (yes/no)           1.37 (1.25‐1.49)      \<0.001   1.39 (1.27‐1.52)       \<0.001   1.43 (1.20‐1.69)        \<0.001   1.46 (1.23‐1.74)        \<0.001
  MetS (yes/no)                      1.72 (1.55‐1.91)      \<0.001                                    1.69 (1.46‐1.95)        \<0.001                            
  Abdominal obesity (yes/no)                                         1.04 (0.95‐1.15)       0.358                                       1.22 (0.98‐1.54)        0.080
  Hyperglycaemia (yes/no)                                            2.46 (2.22‐2.71)       \<0.001                                     2.52 (2.17‐2.93)        \<0.001
  Hypertension (yes/no)                                              1.22 (1.12‐1.32)       \<0.001                                     1.17 (1.01‐1.37)        0.038
  Elevated triglycerides (yes/no)                                    1.23 (1.10‐1.37)       \<0.001                                     1.20 (1.03‐1.40)        0.019
  Low HDL cholesterol (yes/no)                                       1.04 (0.95‐1.14)       0.392                                       1.12 (0.96‐1.30)        0.150
  Impaired renal function (yes/no)   82.84 (72.10‐95.16)   \<0.001   88.98 (77.35‐102.37)   \<0.001   108.11 (81.39‐143.60)   \<0.001   121.82 (91.33‐162.48)   \<0.001

Data are given in odds ratios with 95% confidence intervals. Indication for statin therapy was based on the 2016 ESC/EAS Guidelines for the Management of Dyslipidaemias. Impaired renal function was defined as estimated glomerular filtration rate (\<60 mL/min/1.73 m^2^). FLI = (e^0.953\*log(triglycerides)\ +0.139\*BMI\ +0.718\*log\ (GGT)+0.053\*waist\ circumference‐15.745^)/(1+e^0.953\*log(triglycerides)+0.139\*BMI\ +0.718\*log(GGT)+0.053\*waist\ circumference‐15.745^) × 100. NAFLD fibrosis score was calculated in 7040 subjects with FLI ≥ 60. NAFLD fibrosis score = −1.675 + 0.037 × age (y) + 0.094 × BMI (kg/m^2^) + 1.13 × impaired fasting glucose/diabetes (yes = 1, no = 0) + 0.99 × AST/ALT ratio -- 0.013 × platelet (×10^9^/L) -- 0.66 × albumin (g/dL).

Abbreviations: CI, confidence interval; FLI, Fatty Liver Index; HDL, high‐density lipoproteins; MetS, metabolic syndrome; NFS, NAFLD fibrosis score; OR, odds ratio.

**Model 1**: adjusted for age, sex, Fatty Liver Index, current smoking, metabolic syndrome and impaired renal function.

**Model 2**: adjusted for age, sex, Fatty Liver Index, current smoking, individual metabolic syndrome criteria (abdominal obesity, hyperglycaemia, hypertension, elevated triglycerides and low HDL cholesterol) and impaired renal function.

**Model 3**: adjusted for age, sex, NAFLD fibrosis sore, current smoking, metabolic syndrome and impaired renal function.

**Model 4**: adjusted for age, sex, NAFLD fibrosis sore, current smoking, individual metabolic syndrome criteria (abdominal obesity, hyperglycaemia, hypertension, elevated triglycerides and low HDL cholesterol) and impaired renal function.
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![(A) Forest plot of adjusted odds ratios of positive association of the Fatty Liver Index (FLI) with indication for statin therapy based on Table [6](#liv14116-tbl-0006){ref-type="table"}; Model 1: adjusted for age, sex, current smoking, metabolic syndrome and impaired renal function; Model 2: adjusted for age, sex, current smoking, individual metabolic syndrome criteria (abdominal obesity, hyperglycaemia, hypertension, elevated triglycerides and low HDL cholesterol) and impaired renal function. (B) Forest plot of adjusted odds ratios of positive association of the NAFLD Fibrosis Score (NFS) with indication for statin therapy based on Table [6](#liv14116-tbl-0006){ref-type="table"}; Model 3: adjusted for age, sex, current smoking, metabolic syndrome and impaired renal function; Model 4: adjusted for age, sex, current smoking, individual metabolic syndrome criteria (abdominal obesity, hyperglycaemia, hypertension, elevated triglycerides and low HDL cholesterol) and impaired renal function](LIV-39-1343-g002){#liv14116-fig-0002}

The AUCs of the multivariable models (Table [6](#liv14116-tbl-0006){ref-type="table"}), which include FLI and NFS as significant predictive variables regarding indication of statin therapy, demonstrate excellent accuracy with the following results: Model 1, AUC = 0.815 (95% CI: 0.808‐0.822, *P* \< 0.001); Model 2, AUC = 0.823 (95% CI: 0.816‐0.830, *P* \< 0.001); Model 3, AUC = 0.856 (95% CI: 0.845‐0.867, *P* \< 0.001) and Model 4, AUC = 0.869 (95% CI: 0.858‐0.879, *P* \< 0.001).

4. DISCUSSION {#liv14116-sec-0012}
=============

In this cross‐sectional analysis in a large population‐based cohort study, we demonstrated that statin‐naive subjects with suspected NAFLD, and suspected advanced fibrosis, have a significantly increased cardiovascular risk, and consequently a higher indication for statin therapy. Furthermore, in multivariable regression analyses, indication for statin therapy was independently associated with an elevated FLI as well as NFS. In this study, we have used the FLI and NFS in line with recommendations of international guidelines which advocate to use biomarker‐derived algorithms in order to categorize subjects with probable NAFLD and fibrosis in large‐scale studies.[31](#liv14116-bib-0031){ref-type="ref"} Taken together, the present study demonstrates that an elevated FLI and NFS are independently associated with a higher need for statin therapy. We advocate that care for this high‐risk group of subjects should be improved.

Statins have a pivotal role in primary and secondary prevention of cardiovascular diseases by decreasing the synthesis of cholesterol in the liver by inhibition of the mevalonate pathway through a competitive inhibitory effect on 3‐hydroxy‐3‐methylglutaryl CoA reductase, which results in lowering of LDL, VLDL and consequently in lower triglycerides.[38](#liv14116-bib-0038){ref-type="ref"} Also, statins have an effect on inhibition of inflammatory pathways, reduction of endothelial dysfunction, antioxidative effects, increased bioavailability of nitric oxide and stabilization of atherosclerotic plaques, all resulting in significant reduction of cardiovascular morbidity and mortality.[13](#liv14116-bib-0013){ref-type="ref"}, [38](#liv14116-bib-0038){ref-type="ref"}

In NAFLD, cardiovascular events are the main cause of mortality, probably driven by increased prevalence of T2D, MetS and plasma lipoprotein abnormalities that predispose to atherosclerotic cardiovascular disease.[1](#liv14116-bib-0001){ref-type="ref"} Accumulating evidence demonstrates that statin therapy in NAFLD is safe and not to an important extent associated with hepatotoxicity.[16](#liv14116-bib-0016){ref-type="ref"}, [17](#liv14116-bib-0017){ref-type="ref"}, [18](#liv14116-bib-0018){ref-type="ref"}, [19](#liv14116-bib-0019){ref-type="ref"} Severe liver injury caused by statins is rare, and in NAFLD, statin therapy should in fact be encouraged since the risk of cardiovascular mortality is much higher than its potential side effects.[19](#liv14116-bib-0019){ref-type="ref"}, [31](#liv14116-bib-0031){ref-type="ref"} However, statin therapy may lead to a slightly increased risk of development of T2D, but this seems largely outweighed by the cardiovascular benefit.[39](#liv14116-bib-0039){ref-type="ref"}

In the last decade, accumulating evidence has become available that statin therapy may even have beneficial effects in NAFLD. In human studies, the administration of statins resulted in an improvement of ultrasonographic amount of hepatic steatosis.[40](#liv14116-bib-0040){ref-type="ref"} Studies with biopsy‐proven NAFLD and NASH showed mainly positive results of statin use: reduced formation of steatosis and fibrosis and a protective effect on liver damage in NASH.[41](#liv14116-bib-0041){ref-type="ref"}, [42](#liv14116-bib-0042){ref-type="ref"}, [43](#liv14116-bib-0043){ref-type="ref"} In two large clinical trials, normalization of transaminase levels was found in patients treated with simvastatin or atorvastatin, with concomitant increased cardiovascular benefit in patients with mildly‐to‐moderately elevated baseline transaminases.[17](#liv14116-bib-0017){ref-type="ref"}, [44](#liv14116-bib-0044){ref-type="ref"} Furthermore, a meta‐analysis demonstrated that statin use is probably associated with lower risk of hepatic decompensation, reduction of portal hypertension and lowering of mortality in patients with chronic liver disease.[24](#liv14116-bib-0024){ref-type="ref"}

Previous studies that have investigated the indication for statin therapy in subjects with NAFLD are scarce. To date, our study is the only study assessing the indication for statin therapy in statin‐naive subjects with suspected NAFLD from the general population. Del Ben et al assessed cardiovascular risk and statin therapy indication in 605 subjects referred to the outpatient clinic for screening of suspected metabolic diseases. They described that 44% of NAFLD patients with indication for statin use were on therapy.[27](#liv14116-bib-0027){ref-type="ref"} However, this study was performed in a selected high metabolic risk group. Blais et al conducted a medical record review of 255 dyslipidaemic NAFLD patients from a Veteran database, where only 59.6% received appropriate statin therapy. Interestingly, from this group, 38.1% received statin dose reduction or even discontinuation at time of NAFLD detection and the most important determinant for inappropriate statin use was recognition of NAFLD,[25](#liv14116-bib-0025){ref-type="ref"} both probably because of fear for hepatotoxicity. In a correspondence letter, Taii et al described in 9960 patients with NAFLD and high LDL cholesterol that 71% of patients received statin therapy, but additional cardiovascular or metabolic information from these subjects was unfortunately not presented.[26](#liv14116-bib-0026){ref-type="ref"}

Our study has several strengths. Considering a sample size of over 34 000 individuals, this is the largest study to date reporting on the indication for statin therapy in subjects with NAFLD and fibrosis. Furthermore, this enabled careful calculations on effect sizes, sufficiently powered subgroup analysis and multivariable models presenting excellent predictive performance. Additionally, the Lifelines Cohort Study population has been well characterized, with extensive validated questionnaires and standardized measurements and all laboratory measurements were performed in a single reference laboratory.[28](#liv14116-bib-0028){ref-type="ref"}, [29](#liv14116-bib-0029){ref-type="ref"} From that, a complete cardiovascular risk profile of all subjects could be realized.

Several other methodological aspects and limitations also need to be addressed. First, its cross‐sectional design does not allow cause‐effect relationships to be established with certainty. Second, immigrants were excluded in order to select a Western European population. While this likely limits extrapolation of our findings to other ethnicities, this was done in view of the limited percentage of immigrants in our region and our choice to use the FLI and NFS for NAFLD and advanced fibrosis assessment. Third, since ancestry, alcohol intake, medication use and medical history were based on self‐administered questionnaires, misreporting by individuals cannot be excluded. However, considering the large number of subjects, this limitation does not significantly affect the interpretation of the presented results. Fourth, the proportion of subjects with suspected fibrosis in our study is quite low amounting to only 1%. This low percentage of individuals with suspected fibrosis could probably be explained by exclusion of all subjects using statins, where subjects using statins have a predefined high cardiovascular risk and increased risk of progressive NAFLD. Fifth, in the ESC/EAS Guideline for the Management of Dyslipidaemias, the estimated 10‐year cardiovascular risk depends on systolic blood pressure, irrespective of antihypertensive drugs. Therefore, use of short‐term antihypertensive drugs could have underestimated the risk of cardiovascular disease and classification into a lower cardiovascular risk category could have occurred. Finally, the FLI and NFS are not an absolute measure of hepatic fat accumulation and level of fibrosis and thus some over‐ and underestimation of NAFLD and advanced fibrosis could have occurred. While histological examination of a liver biopsy is still the gold standard for diagnosing NAFLD and fibrosis, a liver biopsy has well‐known limitations with respect to invasiveness and sampling variability. As an alternative, imaging techniques are time consuming, expensive and also not feasible in large observational studies. Given these considerations, serum biomarkers are the preferred diagnostic tool for large‐scale screening studies and the FLI and NFS seem to perform best in European subjects, which is probably related to the ethnical difference in fat distribution.[31](#liv14116-bib-0031){ref-type="ref"}, [32](#liv14116-bib-0032){ref-type="ref"}, [34](#liv14116-bib-0034){ref-type="ref"}

In conclusion, because of increased cardiovascular risk in NAFLD, a substantial proportion of subjects with suspected NAFLD and fibrosis could benefit from lipid‐lowering treatment and statin therapy should thus be encouraged.
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